12
The immediately dangerous to life or health (IDLH) air concentration values developed by the National Institute 13
for Occupational Safety and Health (NIOSH) characterize these high-risk exposure concentrations and conditions 14 [NIOSH 2013] . IDLH values are based on a 30-minute exposure duration and have traditionally served as a key 15 component of the decision logic for the selection of respiratory protection devices [NIOSH 2004] . 16
17
Occupational health professionals have employed these values beyond their initial purpose as a component of the 18
NIOSH Respirator Selection Logic to assist in developing risk management plans for non-routine work practices 19
governing operations in high-risk environments (e.g., confined spaces) and the development of emergency 20 preparedness plans. 21
22
The approach used to derive IDLH values for high priority chemicals is outlined in the NIOSH Current 23 [NIOSH 2013] . 24 CIB 66 provides (1) an update on the scientific basis and risk assessment methodology used to derive IDLH 25 values, (2) the rationale and derivation process for IDLH values, and (3) organism. Exposure is quantified as the amount of an agent available at the exchange boundaries of the 9 organism (e.g., skin, lungs, gut). 10
Intelligence Bulletin (CIB) 66: Derivation of Immediately Dangerous to Life or Health Values
Extrapolation: An estimate of the response at a point outside the range of the experimental data, generally 11 through the use of a mathematical model, although qualitative extrapolation may also be conducted. The 12 model may then be used to extrapolate to response levels that cannot be directly observed. 13
Hazard: A potential source of harm. Hazard is distinguished from risk, which is the probability of harm under 14 specific exposure conditions. 15
Immediately dangerous to life or health (IDLH) condition:
A condition that poses a threat of exposure to 16 airborne contaminants when that exposure is likely to cause death or immediate or delayed permanent adverse 17 health effects or prevent escape from such an environment [NIOSH 2004 [NIOSH , 2013 . 18 IDLH value: A maximum (airborne concentration) level above which only a highly reliable breathing apparatus 19
providing maximum worker protection is permitted [NIOSH 2004 [NIOSH , 2013 . IDLH values are based on a 30-20 minute exposure duration. 21
LC01:
The statistically determined concentration of a substance in the air that is estimated to cause death in 1% of 22 the test animals. 23
LC50:
The statistically determined concentration of a substance in the air that is estimated to cause death in 50% believed that nearly all workers may be repeatedly exposed, day after day, over a working lifetime, without 30 adverse effects. TLVs may be designated as ceiling limits, STELs, or 8-hr TWA limits. 31
Time-weighted average (TWA): A worker's 8-hour (or up to 10-hour) time-weighted average exposure 32 concentration that shall not be exceeded during an 8-hour (or up to 10-hour) work shift of a 40-hour week.
33
The average concentration is weighted to take into account the duration of different exposure concentrations. 34
Toxicity:
The degree to which a substance is able to cause an adverse effect on an exposed organism. Basis for IDLH Value: Among the acute lethality studies, mice and rabbits appear to be the most sensitive 5 species. The LC50 values in mice and rabbits were 36 and 37 ppm, respectively for a 4-hour exposure [Pozzani et 6 al. 1968 ]. In the same study, no deaths or clinical signs were reported in mice or rabbits exposed to 19.7 ppm for 7 4-hours, indicating a steep concentration-response curve. The NOAEL of 19.7 ppm after duration adjustment 8 yields a 30-minute equivalent concentration of 39 ppm. An uncertainty factor of 10 was applied to account for a 9 steep-dose response relationship, animal to human differences, and human variability resulting in an IDLH value 10 Information included in CIB 66 on the literature search includes pertinent databases, key terms, and guides for 21 evaluating data quality and relevance for the establishment of an IDLH value. The information that is identified in 22 the in-depth literature search is evaluated with general considerations that include description of studies (i.e., 23 species, study protocol, exposure concentration and duration), health endpoint evaluated, and critical effect levels 24 (e.g., NOAELs, LOAELs, and LC50 values). For methacrylonitrile, the in-depth literature search was conducted 25 through September 2016. 26 Pozzani et al. [1968] reported 100% mortality in rats exposed to 6 85,500 ppm (essentially saturated vapor) for 3.75-14 minutes. Similarly, Younger Labs [1960] found 100% 7 mortality in rats exposed to 85,500 ppm for 25 minutes. All rats in this latter study exhibited labored breathing, 8 pawing at face and nose, cyanosis, and collapse prior to death. Pozzani et al. [1968] also exposed several other 9 species in addition to rats. They determined LC50 values of 36, 37, and 88 ppm, respectively, for mice, rabbits 10 and guinea pigs exposed for 4 hours. No effect was seen at 19.7 ppm for 4 hours in mice or rabbits in the same 11 study. Based on the LC50 data, mice and rabbits appear to be the most sensitive species. Pozzani et al. [1968] 12 also exposed one dog to 52.5 ppm for 7 hours and one dog each to 106 ppm for 3 and 7 hours; all of these dogs 13 died. Dupont [1968a] exposed an unspecified number of dogs to 87.5 ppm for 7 hours, resulting in 100% 14 mortality. Vomiting, convulsions, unconsciousness and irregular breathing were seen in the dogs prior to death. 15
General Substance Information
No deaths or clinical signs were seen in an unspecified number of dogs exposed to 40 ppm for 7 hours [Dupont 16 1968b] . 17 18 [1986] relationship is used for duration adjustment (C n x t = k). No empirically estimated n values were available; therefore, the 3 default values were used (n = 3 for exposures greater than 30 minutes and n = 1 for exposures less than 30 minutes)
4 † The derived value is the result of the adjusted 30-min value divided by the composite uncertainty factor. The composite uncertainty factor used varies for each study on the basis of the 5 nature and severity of the endpoint observed.
6
€ Values rounded to the appropriate significant figure.
7 ‡ One dog was exposed and it died. 
